In vitro transformation of rabbit cytotrophoblast cells into syncytiotrophoblast: stimulation of hormone secretion by progesterone and dibutyryl cyclic 3',5'-adenosine monophosphate.
Rabbit placenta syncytiotrophoblast cells exhibit immunostaining for the hormone relaxin. The objectives of this study were to evaluate the ability of cultured rabbit trophoblast cells to secrete immunoreactive (IR) relaxin and then to study the effects of progesterone, which is essential for maintenance of the placenta and of pregnancy in the rabbit, on that secretion. On Day 1, both treated and untreated trophoblast cell cultures consisted of 90% relaxin-negative mononuclear cells (cytotrophoblast and fibroblast) and 10% relaxin-positive multinuclear cells (syncytiotrophoblast). Media from untreated cultures, collected throughout 9 days of culture, contained low but constant levels of relaxin. Electron microscopy studies indicated that relaxin was localized in dense granules of the multinuclear cells and that these cells formed by fusion of mononuclear cytotrophoblast. Progesterone treatment (40 and 80 ng/ml) increased (p < 0.0001) media concentrations of relaxin, increased the number of desmosomes between cytotrophoblast cells (12 vs. 4 for controls on Day 5), and increased the percentage of multinuclear cells (73% of the cell population vs. 20% for controls on Day 7). Specificity of the progesterone effect was evaluated by treatment of cultures with dibutyryl cAMP (dbcAMP), insulin, hCG, estradiol-17 beta, prostaglandin E2, and prostaglandin F2 alpha. Only dbcAMP (2 mM and 4 mM) produced an increase (p < 0.0001) in media concentrations of relaxin. These results indicate that, like the intact placenta, cultured cytotrophoblast cells fuse to form syncytiotrophoblast and that the latter contain IR relaxin.